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6.2 Definitions

The purpose of this section is to define terms used
in pump applications. Symbols, terms and units
are shown in Table 6.3 and subscripts in Table
6.4.

6.2.1 Flow rate
6.2.1.1 Stroke (L)

One complete unidirectional motion of piston or
plunger. Stroke length is expressed in inches
(millimeters).

6.2.1.2 Pump capacity (Q)

The quantity of liquid actually delivered per unit of
time at suction conditions. It assumes no
entrained gases at the stated operating condi-
tions.

6.2.1.3 Speed (n)

The number of revolutions of the crankshaft in a
given unit of time. Speed is expressed as revolu-
tions per minute.

6.2.1.4 Pump displacement (D)

The displacement of a reciprocating pump is the
volume swept by all pistons or plungers per unit
of time. Deduction for piston rod volume is made
on double-acting piston type pumps when cal-
culating displacement.

For single-acting pumps:

ALnM
231

(US units) D=

ALnM

(Metric units) D=——"—-
16.7x10

For double-acting piston pumps with no tail-
rod(s):

. _(2A-a) LnM
(US units) D= T oa1

_ (2A—a) LnM

(Metric units) D 5
16.7x 10

Where:
A = Plunger or piston area,
a = Piston rod cross-sectional area;

L = Stroke length;
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n = rpm of crankshaft;
M = Number of pistons or plungers.

6.2.1.5 Slip(S)

Slip of a reciprocating pump is the loss of
capacity, expressed as a fraction or percent of
displacement, due to leaks past the valves (in-
cluding the backflow through the valves caused
by delayed closing) and past double-acting pis-
tons. Slip does not include fluid compressibility or
leaks from the liquid end.

6.2.1.6 Plunger or piston speed (v)

The plunger or piston speed is the average speed
of the plunger or piston. It is expressed in teet per
minute (meters per second):

(US units) v=§%% ft per second

nL
30,000

(Metric units) v= meters per second

6.2.2 Pressures

Pressure is the expression of the energy content
of the liquid in units of force per unit area.

6.2.2.1

The total discharge pressure is the algebraic sum
of the discharge gauge pressure, velocity pres-
sure and elevation pressure measured on the
discharge side of the pump:

Total discharge pressure (pq)

. [Veg+Z4]s
(US units) pg = pga + o3y
[Vog+ Zy]s

T0z (P2

(Metric units) pg= pgg +

6.2.2.2 Total suction pressure (ps)

The total suction pressure is the algebraic sum of
the suction gauge pressure, velocity pressure and
elevation pressure measured on the suction side
of the pump:

. [vig+Z]s
(US units) ps = pgs + —Hs—
{ v2/29+ Z;]s

102 P2

(Metric units) pg = pgs +
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Table 6.4 — Subscripts

Subscript Term Subscript Term

a Absolute d Discharge
acc Acceleration dvr Driver input

b Barometric P Pump

c Piston or plunger r Tail rod

f Friction loss ] Suction

g Gauge t Theoretical

H Total head A (delta) Differential

i Inlet v Velocity
max Maximum A Volume
min Minimum vp Vapor pressure
mot Motor W Liquid or water

ni Net Inlet X Exponent

o} Outlet 1 Test condition
OA Qverall 2 Specific condition

The velocity pressure, v2/2g, is computed for the
liquid velocity at the point of gauge attachment.

The elevation head, Z, is referred to the datum
and is positive when above datum and negative
when below datum.

6.2.2.3 Total differential pressure (pn)

The measure of the pressure increase imparted
to the liquid by the pump, is therefore the dif-
ference between the total discharge pressure and
the total suction pressure:

PH= Pd—Ps

6.2.2.4 Gauge pressure (pg)

The pressure energy of the liquid determined by
a pressure gauge, or other measuring device,
relative to the atmosphere.

6.2.2.5 Elevation pressure (p;)

The potential energy of the liquid due to elevation
of the gauge or liquid level above or below the
datum, expressed as equivalent pressure.

6.2.2.6 Elevation head (Z)

The vertical distance from the centerline of a
pressure gauge or liquid level to the datum.
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6.2.2.7 Velocity pressure (py)

Velocity pressure is the hydraulic pressure
needed to move fluid from rest.to the average
velocity.

6.2.2.8 Barometric pressure (pp)

The absolute pressure of the atmosphere at the
pumping site. At sea level, the value of ppis taken
at 14.7 psia (101 kPa) and declines with increas-
ing altitude, as shown in Table 6.5.

6.2.2.9 Friction loss pressure (py)

The loss of pressure energy in a liquid due to
friction as it flows through pipe and fittings.

6.2.3 Power(P)
The work requirement per unit of time.
6.2.3.1 Pump input power (Pp)

The mechanical power delivered to a pump input
shaft, at the specified operating conditions.

6.2.3.2 Pump output power (Py)

The power imparted to the liquid by the pump. It
is also called water horsepawer or liquid horse-
power:

. QX py
(US units) P, = 1714
) . Qxpy
(Metric units) P, = 3600
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